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(54) SEMICONDUCTOR INTEGRATED CIRCUIT 

(57)Abstract: 

PURPOSE: To enable execution of a stable writing/reading 
operation and also to simplify a design of an element by a 
method wherein a writing voltage and a threshold voltage 
are impressed at the time of writing and a prescribed 
reading voltage at the time of reading so that they 
correspond to a control gate and a selecting gate of a cell 
respectively. 

CONSTITUTION: Corresponding to reading/writing for a D- ****** 
type SISOS cell, a control signal level is controlled by a 
control circuit 10 and thereby an input voltage at a 
selective input end 11 for a selected row is made a desired 
writing voltage, which is impressed on a control gate and a 
selecting gate. By impressing a writing voltage VPP on the 
control gate and a threshold voltage of a D-type transistor 
DT on the selecting gate respectively, in other words, the 

cell is made to be of an E'type. Thereby a margin of a**-* =' ' J " s -■ 

threshold value of the cell is made sufficient for a - - - — * «-v *t --- -- 

reference voltage for readout and it is made possible to 
determine an ON/OFF state of the cell correctly and to 

execute a reliable and stable writing/reading operation, while a design of an element can 
simplified. 



;:rtbtf- ......... . . 




be 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 

rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision of 



http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAAnFaqQYDA405266678P4... 2006/01/13 



Searching PAJ 



2/2 v 



rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAnFaqQYDA405266678P4... 2006/01/1 3 



JP05-266678 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this 
translation. 

1. This document has been translated by 
computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be 
translated. 

3. In the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] At the time of writing, with the 
memory cell array by which the 
floating-gate mold memory cell transistor 
which has a selector gate in a source field 
side was arranged in the shape of a 
matrix Corresponding to [ each ] the 
selected control gate and the selected 
selector gate of a eel of a line, a write-in 
electrical potential difference and the 
threshold voltage of the N channel 
transistor of a depletion type are 
impressed. At the time of read out The 
semiconductor integrated circuit 
characterized by providing the writing / 
read-out control circuit which impresses 
the intermediate voltage and the read out 
electrical potential difference between OV, 
or 5V and OV corresponding to [ each ] the 
selected control gate and the selected 
selector gate of a eel of a line. 
[Claim 2] Said writing / read out control 



circuit for every line of said memory cell 
array Between the drain sources is 
connected between the selection input 
edges and selector-gate lines which a line 
decoder output inputs. The N channel 
transistor of the depletion type with 
which "L" level / "H" level for read out is 
impressed to the gate corresponding to 
the time of /read out at the time of 
writing, The CMOS transfer gate which 
is connected between the 
above-mentioned selection input edge 
and a control gate line, and is controlled 
by ON/OFF state corresponding to the 
time of /read out at the time of writing, 
The semiconductor integrated circuit 
according to claim 1 characterized by 
providing the N channel transistor of the 
enhancement type which between the 
drain sources is connected between the 
above-mentioned control gate line and 
touch-down potential, and is controlled by 
OFF/ON state corresponding to the time 
of /read-out at the time of writing. 
[Claim 3] Said writing / read-out control 
circuit for every line of said memory cell 
array Between the drain sources is 
connected between the selection input 
edges and selector-gate lines which a line 
decoder output inputs. It has the N 
channel transistor of the depletion type 
with which "L M level / "H" level for 
read-out is impressed to the gate 
corresponding to the time of /read out at 
the time of writing. The control gate line 
of each line of said memory cell array is a 
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semiconductor integrated circuit 
according to claim 1 characterized by 
connecting with the outgoing end of the 
writing / readout 

electrical-potential-difference switch 
circuit which outputs the intermediate 
voltage between a write-in electrical 
potential difference / OY or 5V and OV 
corresponding to the time of /read out at 
the time of writing. 

[Claim 4] It is the semiconductor 
integrated circuit according to claim 3 
which said memory cell array is divided 
into a line address by the block of 
******** plurality, and is characterized 
by the output of said line decoder, and 
said writing / read-out 

electrical-potential-difference switch 
circuit carrying out decoder output and 
electrical-potential difference supply to 
the block by which ******** selection was 
made at the line address. 
[Claim 5] Said j -writihg ? 7 read out-control 
circuit for every line of said memory cell 
array Between the drain sources is 
connected between the selection input 
edges and selector-gate lines which a line 
decoder output inputs. The 1st N channel 
transistor of the depletion type with 
which "L" level / "H" level for read-out is 
impressed to the gate corresponding to 
the time of /read out at the time of 
writing, Between the drain sources is 
connected between the above-mentioned 
selection input edge and a control gate 
line. The semiconductor integrated 



circuit according to claim 1 characterized 
by providing the 2nd N channel 
transistor of the depletion type with 
which H" level / [ M ] "L" level for writing 
are impressed to the gate corresponding 
to the time of /read out at the time of 
writing. 

[Claim 6] Said writing / read out control 
circuit for every line of said memory cell 
array Between the drain sources is 
connected between the selection input 
edges and selector-gate lines which a line 
decoder output inputs. It has the N 
channel transistor of the depletion type 
with which "L" level / "H" level for 
readout is impressed to the gate 
corresponding to the time of /read out at 
the time of writing. Between the drain 
sources is connected between the 
outgoing ends of writing / read-out 
electrical-potentialdifference switch 
circuit and control gate lines which 
output the intermediate •yoltage;between ^ 
a write in electricaLpotential difference /. 
OV, or 5V and OV corresponding to the 
time of /read out at the time of writing. 
The semiconductor integrated circuit 
according to claim 1 characterized by 
providing the 2nd N channel transistor of 
the depletion type with which H" level / 
[ "] "L" level for writing are impressed to 
the gate corresponding to the time of 
/read out at the time of writing. 
[Claim 7] It is the semiconductor 
integrated circuit according to claim 6 
which said memory cell array is divided 
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into a line address by the block of 
******** plurality, and is characterized 
by the output of said line decoder, and 
said writing / readout 

electrical-potential-difference switch 
circuit carrying out decoder output and 
electrical-potential-difference supply to 
the block by which ******** selection was 
made at the line address. 
[Claim 8] At the time of the writing of the 
floating-gate mold memory cell transistor 
which has a selector gate in a source field 
side, and was depletion-typeized in the 
state of un- writing in, and the 
above-mentioned memory cell transistor 
A write-in electrical potential difference 
is impressed to the control gate, and the 
threshold voltage of the N channel 
transistor of a depletion type is 
impressed to the selector gate. At the 
time of readout The semiconductor 
integrated circuit characterized by 
providing r the- wri#ng--/vTead^ ! utvG6htrol ' * \ 
circuit which impresses the intermediate 
voltage between OV, or 5V and OV to the 
control gate, reads to the selector gate 
and impresses an electrical potential 
difference. 

[Claim 9] Between the drain sources is 
connected between the writing / read out 
control-input edge into which a write-in 
electrical potential difference / 
interruptible power source electrical 
potential difference inputs said writing / 
read out control circuit corresponding to 
the time of /read-out at the time of 



writing, and the selector gate of said 
memory cell transistor. The N channel 
transistor of the depletion type with 
which "L" level / "H" level for read out is 
impressed to the gate corresponding to 
the time of /read out at the time of 
writing, The CMOS transfer gate which 
is connected between the 
above-mentioned writing / read out 
control-input edge, and the control gate of 
the above-mentioned memory cell 
transistor, and is controlled by ON/OFF 
state corresponding to the time of 
/read out at the time of writing, The 
semiconductor integrated circuit 
according to claim 8 characterized by 
providing the N channel transistor of the 
enhancement type which between the 
drain sources is connected between the 
above-mentioned control gate and 
touch down potential, and is controlled by 
OFF/ON state corresponding to the time 
-of /read out at fehe.!time dftraitmg.?fii?$ft?^ 1 '. 
[Claim 10] Between - the - drain -sources as 
connected between the 1st writing / 
read out control-input edge into which a 
write-in electrical potential difference / 
interruptible power source electrical 
potential difference inputs said writing / 
read-out control circuit corresponding to 
the time of /read-out at the time of 
writing, and the selector gate of said 
memory cell transistor. It has the N 
channel transistor of the depletion type 
with which "L" level / "H" level for 
read-out is impressed to the gate 
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corresponding to the time of /read-out at 
the time of writing. The control gate of 
said memory cell transistor is a 
semiconductor integrated circuit 
according to claim 8 characterized by 
connecting with the 2nd writing / 
read out control-input edge which the 
intermediate voltage between a write-in 
electrical potential difference / OV, or 5V 
and OV inputs corresponding to the time 
of /read-out at the time of writing. 
[Claim 11] Between the drain sources is 
connected between the 1st writing / 
read out control-input edge into which a 
write-in electrical potential difference / 
interruptible power source electrical 
potential difference inputs said writing / 
read-out control circuit corresponding to 
the time of /read out at the time of 
writing, and the selector gate of said 
memory cell transistor. The 1st N 
channel transistor of the depletion type 
with- v whieh- u^%Aevel^d^W^iBveh^T 
read out is impressed- . to -.the ^ gate 
corresponding to the time of /read out at 
the time of writing, Between the drain 
sources is connected between the 
above-mentioned writing / read-out 
electrical-potentialdifference switch 
circuit, and the control gate of said 
memory cell transistor. The 
semiconductor integrated circuit 
according to claim 8 by which it is 
characterized possessing the 2nd N 
channel transistor of the depletion type 
with which H n level / [ "] "L" level for 



writing are impressed to the gate 
corresponding to the time of /read out at 
the time of writing. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention 
relates to a non-volatile memory cell with 
the selector gate which started the 
semiconductor integrated circuit, 
especially was formed in the side 
attachment wall by the side of the source 
field of the control gate and a floating 
gate through the flank insulator layer, 
and the non-volatile semiconductor 
memory using it. 



[0002] 



[Description of the Prior Art] Recently, 
the EEPROM eel suitable for package 
elimination is proposed as a kind of an 
EEPROM (read only memory in which 
electric elimination and rewrite are 
possible) eel, and the cross- section 
structure is shown in drawing 7 (a), and 
it shows the equal circuit to drawing 7 (b). 

[0003] In drawing 7 (a), the 

semi conductor substrate of the 1st 
conductivity type, and 72 and 73 are 
prepared alternatively [ 71 ] on the front 
face of this semi conductor substrate 71. 
The 1st impurity range (drain) and the 
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2nd impurity range (source) of the 2nd 
conductivity type where the 
above mentioned se m i conductor 

substrate 71 is reverse, The 1st gate 
dielectric film with which 74 was formed 
on the above-mentioned semi-conductor 
substrate front face, the 1st gate 
electrode with which 75 was prepared 
through the 1st gate dielectric film 74 of 
the above between the drain sources on 
the above-mentioned semi conductor 
substrate (floating gate), The 2nd gate 
electrode (control gate) with which 76 
was prepared through the interlayer 
insulation film 77 on this floating gate, 78 
is the 3rd gate electrode (selector gate) 
prepared through the 2nd gate dielectric 
film 80 through the flank insulator layer 
79 at the source field side side 
attachment wall of the above-mentioned 
floating gate 75 and the control gate 76 
on said semi conductor substrate. 
[0004] Thus,v the EEPRQM'ce Which-has 
a selector gate 78 in- a source field side 
The floating-gate mold transistor which 
has a floating gate 74 and the control 
gate 76 like the equal circuit shown in (b) 
of drawing 7 , The selection transistor 
(offset gate) which has a selector gate 78 
is connected to the serial. There are the 
features that the problem that threshold 
voltage VTH becomes negative by fault 
elimination, and it is always turned on is 
avoidable, and this eel is hereafter called 
a SISOS (Sidewall Sellect Gate On Its 
Source Side) cel. 



[0005] Here, fault elimination of a eel is 

explained briefly. If an electron is poured 

into a floating gate 74, the threshold of a 

eel goes up rather than the usual forward 

value, and the eel is turned off. on the 

usual read-out electrical potential 

difference. Although it becomes the 

original threshold again by drawing out 

an electron from the writtenin eel, if an 

electron is drawn out too much conversely, 

a threshold will fall further, there is what 

a threshold becomes negative 

(depletion- type-izing of a eel), and 

elimination which brings about such a 

condition is called fault elimination. 

Usually, if fault elimination arises, a eel 

is always turned on, unless bias is 

impressed to the control gate 76, a 

current will flow to the bit line connected 

to the eel, and it will become impossible 

to read this cel. Conventionally, at the 

time of selection of a SISOS eel, as shown 

in Table. 1. corresponding- to-eSich-ffiode^bf'^v ;kfr 

operation- -■• the* .electrical- * * potential ■ v> 

difference is impressed. 

[0006] 

[Table l] 









m 




Vcc 


Vpp 


ov 




VOC 


1.5V 


ov 




IV 


Vcc 


Vpp 



[0007] That is, at the time of writing, the 
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write in electrical potential difference 
VPP (usually 12.5 V) is impressed to the 
control gate, 1.5V are impressed to a 
selector gate, supply voltage VCC 
(usually 5 V) is impressed to the control 
gate and a selector gate, respectively at 
the time of read-out, and touch down 
potential OV are impressed to the control 
gate and a selector gate, respectively at 
the time of elimination. 
[0008] Drawing 8 takes out a part of 
array of the SISOS eel of drawing 7 , and 
the circuit connection is shown. The 
SISOS eel and xO xM which were 
arranged MC00 - in the shape of a 
MCMN matrix The control gate line of a 
line writing direction, zO -zM The 
selector- gate line of a line writing 
direction, and BLO -BLN The bit line of 
the direction of a train, CSO - crucible 
swelling number A train selector gate and 
yO -yN A train selection control line, and 
DOD-T^It/ is> the^ : datai-u-liiie:^(senfe54ine) i . 
connected common to two or -more-trains. 
[0009] Drawing 9 shows a part of circuit 
block of the conventional EEPROM which 
used the memory cell array of drawing 8 . 
Here, a mode switch circuit and 93 read a 
write-in middle potential generating 
circuit and 92, 91 reads a line decoder 
and 95 for a mode setting signal 
generating circuit and 94, and, as for a 
middle potential generating circuit and 
96, a train decoder and 97 are memory 
cell arrays. 

[0010] In the above conventional 



EEPROMs, on the occasion of read out to 
the SISOS eel as which it was chosen in 
the memory cell array 97, the same 
supply voltage VCC is impressed to the 
selector gate and control gate, and the 
read-out electrical potential difference of 
IV is impressed to the drain through the 
train selector gate chosen from the 
readout middle potential generating 
circuit 95 connected to the sense line. 
Under the present circumstances, to the 
SISOS eel which is not chosen, 0V are 
impressed to that selector gate and the 
control gate, and an electrical potential 
difference is not impressed to that drain 
(suspension condition). 
[0011] Moreover, on the occasion of the 
writing (program) to the selected SISOS 
eel, the middle potential (1.5V) generated 
by the write-in middle potential 
generating circuit 91 is impressed to the 
selector gate, the write-in electrical 
potential differences^ 
power electrical potential difference or^an 
internal pressure up electrical potential 
difference is impressed to the control gate, 
and supply voltage VCC is impressed to 
the drain through the train selector gate 
chosen from the sense line. Under the 
present circumstances, to the SISOS eel 
which is not chosen, 0V are impressed to 
that selector gate and the control gate, 
and an electrical potential difference is 
not impressed to that drain. 
[0012] Moreover, for example, on the 
occasion of package elimination to a 
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SISOS eel, OV are impressed to the 
selector gate and the control gate, and the 
write-in electrical potential difference 
VPP is impressed to the drain through a 
train selector gate from a sense line. 
[0013] As described above, the 
conventional EEPROM as applied voltage 
to the selector gate of the selected SISOS 
eel Corresponding to the time of read out 
/ writing / elimination, three kinds of 
electrical potential differences must be 
properly used like 5V / 1.5V/0V The 
write-in middle potential generating 
circuit 91 was required, and in order to 
impress an electrical potential difference 
which is different to the selector gate and 
the control gate of the selected SISOS eel 
at the time of writing, eel circumference 
circuits, such as the line decoder 94, were 
complicated. 

[0014] That such a trouble should be 
solved, as shown in drawing 10 , the 
xsemicoiiduc1»r9i&te 

has a non-volatile memory cell possessing 
the N channel transistor DT of the 
depression (D) mold to which between the 
drain sources was connected between the 
control gate CG of the SISOS eel 1 and a 
selector gate SG is proposed. 
[0015] According to the nonvolatile 
memory cell concerning this proposal, 
input the output of a line decoder into 
coincidence at the control gate CG and 
the selector gate SG of the SISOS eel 1, 
for example, and a eel is chosen. Only by 
setting gate voltage read of D mold 



transistor DT to supply voltage VCC / 

0V/0V (middle potential needlessness) 

corresponding to read out / writing / 

elimination Since control gate voltage is 

told to a selector gate through D mold 

transistor DT and a desired electrical 

potential difference comes to be 

impressed to a selector gate Without 

needing the special circuit which 

generates the middle potential of the 

writing to a non volatile memory cell, it 

becomes possible to supply easily a bias 

condition required at the time of read-out 

of a eel and writing moreover, and 

simplification of a eel circumference 

circuit can be attained. 

[0016] That is, on the occasion of the 

writing to a eel, the write-in electrical 

potential difference Vpp is impressed to 

the control gate CG, 0V are impressed to 

the gate of D mold transistor DT, and 

supply voltage VCC is impressed to the 

drain, in thisccase^ i&e^ '^*rr%$ 

( VTHD) of D mold transistor DT- : ; about- * v ^ 

1.5 - it is V then, this D mold transistor 

DT - letting it pass - the selector gate of 

a eel - about 1.5 - V is transmitted. 

[0017] Moreover, on the occasion of 

read out of a eel, supply voltage VCC is 

impressed to the control gate CG, supply 

voltage VCC is impressed to the gate of D 

mold transistor DT, it reads to the drain 

and an electrical potential difference is 

impressed. In this case, supply voltage 

VCC gets across to the selector gate of a 

eel through D mold transistor DT. s 
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[0018] Moreover, on the occasion of 
elimination to a eel, 0V are impressed to 
the control gate CG, 0V are impressed to 
the gate of D mold transistor DT, and the 
write-in electrical potential difference 
VPP is impressed to the drain. In this 
case, 0V get across to the selector gate of 
a eel through D mold transistor DT. 
[0019] By the way, D mold transistor DT 
is connected between the control gates 
CG of the SISOS eel 1 and selector gates 
SG which were described above, and if 
the non-volatile memory cell by which 
supply voltage VCC is impressed to the 
control gate CG and a selector gate SG on 
the occasion of read out, respectively has 
the threshold VTH of a eel fully larger 
than supply voltage VCC, the signal "0" 
of an OFF state will be read correctly. 
However, to reference voltage 5V of 
read out of the margin of the threshold 
VTH of the eel written in by the about 

difference VPP;^ since it- is- few, it may 
happen that a eel with inadequate 
writing exists. It may happen that the 
OFF state , of a eel will not be correctly 
read as a signal "0", but will be 
accidentally read as a signal "1" on the 
occasion of read out of a eel with this 
insufficient writing. 

[0020] Although this problem is avoidable 
if the write-in electrical potential 
difference VPP is made high with 15V, 
the transistor used for a eel 
circumference circuit must be designed to 



a high proof-pressure transistor, and the 
scaling of a eel circumference circuit and 
a eel becomes difficult. 

Process-processing of performing the field 
ion implantation for raising the junction 
breakdown voltage which thickens gate 
oxide is specifically needed, and it is 
troublesome. 
[0021] 

[Problem(s) to be Solved by the 
Invention] A non volatile memory cell 
which was described above and by which 
the current proposal is made To reference 
voltage 5V of read out of the margin of 
the threshold VTH of the eel written in by 
the about [ 12.5V ] write-in electrical 
potential difference VPP, since it is few 
There is a problem that it happens that a 
eel with inadequate writing exists and it 
happens that the signal "0" of an OFF 
state is not correctly read on the occasion 
of read out, and if it is going to avoid this 
- and y- the. ;; ^ 

difference VPP is made 1 high,: there is a 
problem that a scaling becomes difficult. 
[0022] It was made that the 
above-mentioned trouble should be solved 
and the writing / read out actuation 
stabilized even when the purpose used 
about [ usual ] 12.5V as a write-in 
electrical potential difference VPP of a eel 
are attained, and this invention is simple 
for a component design, and is to offer the 
semiconductor integrated circuit with 
which the advantage of not being 
accompanied by difficult ization of a 
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scaling is acquired. 
[0023] 

[Means for Solving the Problem] At the 
time of writing, the semiconductor 
integrated circuit of the 1st invention 
with the memory cell array by which the 
floating-gate mold memory cell transistor 
which has a selector gate in a source field 
side was arranged in the shape of a 
matrix Corresponding to [ each ] the 
selected control gate and the selected 
selector gate of a eel of a line, a write-in 
electrical potential difference and the 
threshold voltage of the N channel 
transistor of a depletion type are 
impressed. At the time of read-out It is 
characterized by providing the writing / 
read out control circuit which impresses 
the intermediate voltage and the read-out 
electrical potential difference between 0 V, 
or 5V and 0V corresponding to [ each ] the 
selected control gate and the selected 
■ -selector «gateibf^c^^ 
[0024] ■- Moreover; - the -floating -gate * mold 
memory cell transistor which the 
semiconductor integrated circuit of the 
2nd invention has a selector gate in a 
source field side, and was formed into D 
mold in the state of un writing in, At the 
time of the writing of the 
above-mentioned memory cell transistor 
A write-in electrical potential difference 
is impressed to the control gate, and the 
threshold voltage of the N channel 
transistor of a depletion type is 
impressed to the selector gate. At the 



time of read-out It is characterized by 
providing the writing / read out control 
circuit which impresses the intermediate 
voltage between 0V, or 5V and 0V to the 
control gate, reads to the selector gate 
and impresses an electrical potential 
difference. 
[0025] 

[Function] Although the SISOS eel 
formed into D mold is used and the 
threshold seen from the control gate in 
the state of un- writing in has become 
negative, the non volatile memory cell 
used with the semiconductor integrated 
circuit of this invention Since the write-in 
electrical potential difference VPP can be 
impressed to the control gate, the 
threshold voltage of D mold transistor 
can be impressed to a selector gate and a 
eel can be formed into E mold even if the 
write-in electrical potential difference 
VPP of a eel is about 12.5V It becomes 
- ; enough *-*to>^ithe.f^ 
read out ■> of- -the preference voltage of.-, 
read out of the margin of touch-down 
potential or intermediate voltage lower 
than 5V, then the threshold VTH of a cel. 
Therefore, if touch down potential or 
intermediate voltage lower than 5V is 
impressed to supply voltage VCC and the 
control gate on the occasion of read out of 
a eel at a selector gate It becomes possible 
for the eel which the selector gate was 
turned on and chosen to be D mold, to be 
E mold, or [ that is, ] only for the selected 
eel to judge correctly OFF/ON state of a 
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eel, and to read 'Wl" of a signal 
correctly corresponding to OFF / ON state 
forward. Thus, since actuation becomes 
possible on the usual write-in electrical 
potential difference VPP, a component 
design is easy and does not need to be 
accompanied by difficult- ization of a 
scaling. 
[0026] 

[Example] Hereafter, the example of this 
invention is explained to a detail with 
reference to a drawing. 
[0027] Drawing 1 takes out a part of 
memory cell array of EEPROM 
concerning the 1st example of this 
invention, and a part of circumference 
circuit, and shows circuit connection. 
Compared with EEPROM which 
mentioned this EEPROM above with 
reference to drawing 10 , the SISOS eel 
ST formed into D mold in the state of 
unwriting in is used, and writing differs 
'firom^the:tf ead^ut^nixolncii^i-tiior For- • • 
..every line. of ;a* memory cell array; namely, 
as writing / a read-out control circuit 10 
The CMOS transfer gate TG connected 
between the selection input edges 11 and 
control gate lines (the 1st word line) 
which a line decoder output inputs E 
mold transistor ET for reset by which 
between the drain sources was connected 
between the above-mentioned control 
gate line and the touch down potential 
VSS, and the gate was connected to the 
gate of the P channel transistor PT of the 
above-mentioned CMOS transfer gate TG 



D mold transistor DT by which between 
the drain sources was connected between 
the selection input edge 11 and the 
selector-gate line (the 2nd word line), and 
each gate was connected in common to 
the control signal line 12 is provided. 
Here, the same control signal read as the 
gate of said D mold transistor DT inputs 
into the gate of the P channel transistor 
PT of the above-mentioned CMOS 
transfer gate TG, and the gate of E mold 
transistor ET, and reversal control 
signal/(read) with the above-mentioned 
complementary control signal read inputs 
into the gate of the N channel transistor 
NT of the above-mentioned CMOS 
transfer gate TG. the above-mentioned 
control signal read the time of re ad out 
actuation - reading - "H" level (usually 
VCC electrical potential difference) of 
business - other than this - coming out - 
"L" level (0V) becoming 
above -mentioned J r H^reversak i:^ ^control'- 
signal/(read) , - the v-tame of read-out- 
actuation - level (0V) - other than 
this - coming out *- it is set to "H" level 
for writing (usually . VPP electrical 
potential difference). In addition, in 
drawing 1 , the same sign is given to the 
same part as the inside of drawing 10 . 
Next, in EEPROM of the 
above-mentioned configuration, as shown 
in Table 2, corresponding to writing / 
read out actuation, an electrical potential 
difference is impressed. 
[0028] 
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[0029] That is, on the occasion of the 
writing to the SISOS eel (for example, 
MCON) as which it was chosen in the 
memory cell array, the write-in electrical 
potential difference VPP is impressed to 
the selection input edge 11 of the line 
chosen by the line decoder. Since the ON 
state and E mold transistor ET are 
turned off, the CMOS transfer gate TG of 
the line chosen at this time is impressed 
to the control gate of the eel of a line 
where the write-in electrical potential 
difference VPP was chosen through the 
above-mentioned CMOS transfer gate TG 
for them. Moreover, at- this time, the 
control signal read of "L" level is 
impressed to . the gate of D mold 
'-transistor DTf and about* V :gets> across 
to the ; ;se lector. >t gate of the. gel -of the* 
selected line through D mold transistor 
DT. In addition, in the drain of the eel of 
the train chosen by the train decoder, 
supply voltage VCC is a sense line to 
train selector-gate crucible swelling 
number. And bit line BLN It is passed 
and impressed. 

[0030] Under the present circumstances, 
0V are impressed to the selection input 
edge 11 of a non-choosing line, 0V are 
impressed to the control gate line (xO 
except) of a non-choosing line, and a 



selector-gate line (zO except), and an 
electrical potential difference is not 
impressed to the drain connected to the 
train selector gate (crucible swelling 
number except) and bit line (BLN except) 
of a nonchoosing train. Therefore, 
writing is performed to selected SISOS 
eel MCON, and writing is not performed 
in the other SISOS eel which is not 
chosen. 

[0031] Moreover, on the occasion of 
read out to the SISOS eel (for example, 
MCON) as which it was chosen in the 
memory cell array, supply voltage VCC is 
impressed to the selection input edge 11 
of the selected line. As for the CMOS 
transfer gate TG of the line chosen at this 
time, touch down potential is impressed, 
as for the control gate of the eel of a line 
where they were chosen since the OFF 
state and E mold transistor ET were 
turned on. Moreover, at this time, the 
.-control' signal^ read v: of '-"Ml' -;leveL v f6r : 
read-out- is impressed; to.- the gate -of ,D 
mold transistor DT, and supply voltage 
VCC gets across to the selector gate of the 
eel of the selected line through D mold 
transistor DT. In addition, in the drain of 
a eel, the read out electrical potential 
difference (about 1 V) of a sense line is 
train selector-gate crucible swelling 
number. And bit line BLN It is passed 
and impressed. 

[0032] Under the present circumstances, 
0V are impressed to the selection input 
edge 11 of a non choosing line, 0V are 
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and impressed. 

[0032] Under the present circumstances, 
0V are impressed to the selection input 
edge 11 of a non-choosing line, 0V are 
impressed to the control gate line (xO 
except) of a non choosing line, and a 
selector-gate line (zO except), and an 
electrical potential difference is not 
impressed to the drain connected to the 
train selector gate (crucible swelling 
number except) and bit line (BLN except) 
of a non-choosing train. Therefore, 
readout is performed from selected 
SISOS eel MCON, and read-out is not 
performed from the other SISOS eel 

, which is not chosen. 
[0033] In EEPROM of the 1st example of 
the above, the SISOS eel ST formed into 
D mold is used, and although the 
threshold seen from the control gate is 
negative, the eel in the condition of not 
writing in By controlling control signal 

: ley ekcorre spondiri g to *r eacb out/writing- of 
•a. : .cel; s-it -is- controlled so .that the: input 
voltage of the selection input edge 11 of a 
selection line turns into a desired 
electrical potential difference, and it is 
impressed by the control gate of the eel of 
a selection line, and the selector gate, and 
stable writing / read out actuation are 
attained. That is, since the write-in 
electrical potential difference VPP can be 
impressed to the control gate, the 
threshold voltage of D mold transistor DT 
can be impressed to a selector gate and a 
eel can be formed into E mold even if the 



write-in electrical potential difference 
VPP of a eel is about 12.5V, it becomes 
enough to reference voltage 0V of 
read out of the reference voltage of 
read out of the margin of touch down 
potential, then the threshold VTH of a cel. 
Therefore, if supply voltage VCC is 
impressed to a selector gate and 
touch down potential is impressed to the 
control gate on the occasion of read-out of 
a eel, it will become possible for the eel 
which the selector gate was turned on 
and chosen to be D mold, to be E mold, or 
[ that is, ] only for the eel of a selection 
line to judge correctly OFF/ON state of a 
eel, and to read "0*7" 1 M of a signal 
correctly corresponding to OFF/ON state. 
[0034] Thus, since actuation becomes 
possible on the usual write-in electrical 
potential difference VPP (it is 12.5V as 
well as the write-in electrical potential 
difference VPP of conventional 4 
MrEEPR0M)^a 'component designs ie<e&syr 
and very effective- also in. the semantics of • 
not being accompanied by difficult- ization 
of a scaling. 

[0035] Moreover, according to the 
EEPROM of the 1st example of the above, 
all eels are in either condition of selection 
or un choosing, and the circuit actuation 
which 0V were impressed and was 
stabilized by the control gate of a 
non choosing eel and the selector gate is 
attained. And it becomes possible to 
attain simplification of a eel 
circumference circuit, without needing 
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the special circuit which generates the 
middle potential of writing. 
[0036] In addition, since the logic of the 
electrical-potential-difference impression 
to the control gate and a selector gate 
becomes complicated a little and needs 
the MOS transistor writing / for read out 
control circuit 10 corresponding to having 
formed the SISOS eel ST into D mold in 
the state of un- writing in, the pattern of a 
line decoder becomes complicated a little. 
However, a number of extent of MOS 
transistors currently used for 
above-mentioned writing / read-out 
control circuit 10 are easy to patternize, 
and do not restrain the pitch of a memory 
cell. If it puts in another way, the design 
of the line decoder doubled with the size 
of a memory cell will be attained. 
[0037] Drawing 2 takes out a part of 
memory cell array of EEPROM 
concerning the 2nd example of this 
idiivention^arid^ r 
.circuit, and. .-shows circuit connection. 
This EEPROM compares with EEPROM 
mentioned above with reference to 
drawing 1 . E mold transistor ET CMOS 
transfer gate TG and for reset of each line 
is omitted. Control gate line (1st word 
line) xO xM of each line The points 
connected to the outgoing end of the 
writing / readout 

electrical-potential-difference - switch 
circuit 20 which exists in a eel 
circumference circuit [ each line ] (it 
dissociates from the selection input edge 



11) differ. Since others are the same, they 
attach the same sign as the inside of 
drawing 1 . 

[0038] Above-mentioned writing / 
readout electrical-potential-difference 
switch circuit 20 The N channel 
transistor 21 of E mold with which the 
level shift of the signal of a VCC system is 
carried out to a VPP system, write-in 
enable signal/(WE) inputs into an end, 
and supply voltage VCC is impressed to 
the gate, The P channel transistor 22 of E 
mold connected between a VPP 
electrical-potentialdifference terminal 
and the other end of the above-mentioned 
N channel transistor 21, The P channel 
transistor 23 by which the gate was 
connected to the drain of this P channel 
transistor 22, and the source was 
connected to the VPP 

electrical-potentialdifference terminal, 
Between the drain sources is connected 
beiwBen^&fche'-^ 

•transistor * 23, and -touch down* potential. 
It consists of an N channel transistor 24 
which said signal/(WE) inputs into the 
gate, and the drain Point of Interface of 
the above-mentioned P channel 
transistor 23 and the N channel 
transistor 24 serves as an outgoing end. 
[0039] Here, actuation of writing / 
readout electrical-potentialdifference 
switch circuit 20 is explained. Now, the N 
channel transistor 24 turns 
[ signal/(WE) ] on in a non-activity (this 
example M H" level) condition, an outgoing 
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end discharges, and it is set to OV. On the 
other hand, if signal/(WE) changes 
activity (this example "L" level), a current 
will flow out of the high potential VPP 
through the P channel transistor 22 and 
the N channel transistor 21. The P 
channel transistor 23 is turned on until 
the gate potential of the P channel 
transistor 23 rises and this reaches 
VPP-Vthp (Vthp is the threshold voltage 
of a P channel transistor) according to 
this current. When this P channel 
transistor 23 turns on, an outgoing end is 
charged with the high potential VPP. And 
the potential of an outgoing end is 
VPP-Vthp. If it reaches, the P channel 
transistor 22 will become off. At this time, 
the P channel transistor 23 is also turned 
OFF, the current drain path from the 
high potential VPP of it is lost, and a VPP 
electrical potential difference outputs it 
from an outgoing end. In EEPROM of 
above mentioned^ dr awing 2 - ; .as'shQwn dm- 
Table ~3, cor responding. -to -the ?mode of 
operation of writing/readout, an 
electrical potential difference is 
impressed. 
[0040] 
[Table 3] 
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[0041] namely, the writing to the SISOS 
eel (for example, MC0N) as which it was 
chosen in the memory cell array - facing 
- each *• control gate line xO xM The 
write-in electrical potential difference 
VPP is impressed from writing / read out 
electrical-potential-difference switch 
circuit 20, and the write-in electrical 
potential difference VPP is impressed to 
the selection input edge 11 of the line 
chosen by the line decoder. At this time, 
tte control signal read of "L" level is 
impressed to the gate of D mold 
transistor DT, and about 1.5 V gets across 
to the selector gate of the eel of the 
selected line through D mold transistor 
DT. In addition, in the drain of the eel of 
the train chosen by the train decoder, 
supply voltage VCC is a sense line to 
train selector-gate crucible swelling 
number. And bit line BLN It is passed 
■ -and impressed r* K : r&??*&£i jfx^r^W 
[0042] Under the present circumstances,; 
although the write-in electrical potential 
difference VPP is impressed also to the 
control gate line (xO except) of a 
non-choosing line Since 0V are impressed 
to the selection input edge 11 of a 
non-choosing line, these 0V let D mold 
transistor DT pass. On the selector-gate 
line (zO except) of a non-choosing line 
Propagation, An electrical potential 
difference is not impressed to the drain 
connected to the train selector gate 
(crucible swelling number except) and bit 
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line (BLN except) of a non-choosing train. 
Therefore, writing is performed to 
selected SISOS eel MCON, and writing is 
not performed in the other SISOS eel 
which is not chosen. 

[0043] moreover, read-out to the SISOS 
eel (for example, MCON) as which it was 
chosen in the memory cell array facing 
each -- control gate line xO -xM Writing 
/ read-out electrical-potential-difference 
switch circuits 200V are impressed, and 
supply voltage VCC is impressed to the 
selection input edge 11 of the line chosen 
by the line decoder. At this time, the 
control signal of "H" level for read out is 
impressed to the gate of D mold 
transistor DT, and supply voltage VCC 
gets across to the selector gate of the eel 
of the selected line through D mold 
transistor DT. In addition, in the drain of 
a eel, the read out electrical potential 
difference (about 1 V) of a sense line is 
-frain-^selecfe 
number. -Andf. bit line; BLNdtt- is passed 
and impressed. 

[0044] Under the present circumstances, 
although 0V are impressed also to the 
control gate line (xO except) of a 
non-choosing line Since 0V are impressed 
to the selection input edge 11 of a 
non-choosing line, these 0V let D mold 
transistor DT pass. On the selector-gate 
line (zO except) of a non-choosing line 
Propagation, An electrical potential 
difference is not impressed to the drain 
connected to the train selector gate 



(crucible swelling number except) and bit 
line (BLN except) of a non-choosing train. 
Therefore, read out is performed from 
selected SISOS eel MCON, and read out 
is not performed from the other SISOS eel 
which is not chosen. 

[0045] In EEPROM of above-mentioned 
drawing 2 , the same effectiveness as 
EEPROM of the 1st example mentioned 
above is acquired, and also the circuitry 
of a line decoder becomes easy and 
becomes advantageous in pattern. 
[0046] Drawing 3 takes out a part of 
memory cell array concerning the 
modification of EEPROM of the 2nd 
example mentioned above with reference 
to above-mentioned drawing 2 , and a 
part of eel circumference circuit, and 
shows circuit connection. A memory cell 
array is divided into a line address by the 
block 0 f ******** plurality compared with 
EEPROM which mentioned this 
EEPROM; ^.above-^wdth^ 
drawing 2 -: the points constituted- so that - . 
the output of said line decoder, and 
writing / readout 

electrical-potential-difference switch 
circuit 20' may perform the line selection 
and the supply voltage switch to the block 
by which ******** selection was made at 
the line address differ, and since others 
are the same, they attach the same sign 
as the inside of drawing 2 . In EEPROM 
of above-mentioned drawing 3 , as shown 
in Table 4, corresponding to the mode of 
operation of writing/readout, an 
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impressed. 
1004 7] 
iTable 4] 
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10048] Although actuation of this 
EEPROM is performed according to 
actuation of EEPROM of the 2nd example, 
while completeness the eel of not 
choosing [ by which OV are impressed to 
the control gate and a selector gate, 
respectively at the time of writing ] exists 
in a non choosing block, and the write-in 
electrical potential difference VPP is 
impressed to the control gate at the time 
of writing, the eel in the half-selection 
condition that OV are impressed to a 
selector gate comes to exist in a selection 
block. 

r [00491- Drawing i A - :takes:vputr.a -part" of 
memory cell array of. v -EEPROM 
concerning the 3rd example of this 
invention, and a part of eel circumference 
circuit, and shows circuit connection. 
This EEPROM compares with EEPROM 
mentioned above with reference to 
drawing 1 . They are the selection input 
edge 11 and the selector-gate line zi for 
every line. 1st D mold transistor DT 1 
connected in between independently The 
selection input edge 11 and control gate 
line xi 2nd D mold transistor DT 2 is 
connected in between. Each gate of this 



2nd D mold transistor DT 2 is connected 
to the 2nd control signal line 41 in 
common. It differs in that complementary 
reversal control signal/(read) is given to 
the control signal line 41 of the above 2nd 
, to the control signal read of the 1st 
control signal line 12 to which each gate 
of 1st D mold transistor DT 1 is connected 
in common. Since others are the same, 
they attach the same sign as the inside of 
drawing 1 . In EEPROM of 
above-mentioned drawing 4 , as shown in 
Table 5, corresponding to the mode of 
operation of writing/readout, an 
electrical potential difference is 
impressed. 
[0050] 
[Table 5] 
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[0051] That is, on the occasion of the 
writing to the SISOS eel (for example, 
MC0N) as which it was chosen in the 
memory cell array, the write-in electrical 
potential difference VPP (12.5V) is 
impressed to the selection input edge 11 
of the line chosen by the line decoder, the 
selector gate of the eel of the line which 
control signal/(read) of "L" level is 
impressed to the gate of 1st D mold 
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selector gate of the eel of the line which 
control signal/(read) of "L" level is 
impressed to the gate of 1st D mold 
transistor DT 1, and was chosen at this 
time - 1st D mold transistor DT 1 
letting it pass about 1.5 V is 
transmitted, on the other hand - the 
control gate of the eel of the line which 
reversal control signal/(read) of M H" level 
(VPP) for writing is impressed to the gate 
of 2nd D mold transistor DT 2, and was 
chosen -* 2nd D mold transistor DT 2 ■- 
letting it pass about 12.5 - V is 
transmitted. In addition, in the drain of 
the eel of the train chosen by the train 
decoder, supply voltage VCC is a sense 
line to train selector-gate crucible 
swelling number. And bit line BLN It is 
passed and impressed. 
[0052] Under the present circumstances, 
since 0V are impressed to the selection 
input edge of a non-choosing line, 0V are 
"impre ssed ~to ^the.*vselec tor- gate * line .* (zO -v 
except) and control gate line (zO. except) of r 
a non choosing line, and an electrical 
potential difference is not impressed to 
the drain connected to the train selector 
gate (crucible swelling number except) 
and bit line (BLN except) of a 
non choosing train. Therefore, writing is 
performed to selected SISOS eel MCON, 
and writing is not performed in the other 
SISOS eel which is not chosen. 
[0053] Moreover, on the occasion of 
read out to the SISOS eel (for example, 
MCON) as which it was chosen in the 



memory cell array, supply voltage VCC is 
impressed to the selection input edge 11 
of the line chosen by the line decoder. At 
this time, the control signal read of M H" 
level (VCC) for read-out is impressed to 
the gate of 1st D mold transistor DT 1, 
and supply voltage VCC gets across to the 
selector gate of the eel of the selected line 
through 1st D mold transistor DT 1. on 
the other hand - the control gate of the - 
eel of the line which reversal control 
signal/(read) of "L" level is impressed to 
the gate of 2nd D mold transistor DT 2, 
and was chosen - 2nd D mold transistor 
DT 2 - letting it pass - about 1.5 - V is 
transmitted. In addition, in the drain of a 
eel, the readout electrical potential 
difference (about 1 V) of a sense line is 
train selector-gate crucible swelling 
number. And bit line BLN It is passed 
and impressed. 

[0054] Under the present circumstances, 

since OVl&re -impressed*<to •'fhe-vselectiom.i^-j i <Q 

input edge of;a> non^choosing line, OV^are - *v 

impressed to the selector-gate line (zO 

except) and control gate line (zO except) of 

a non choosing line, and an electrical 

potential difference is not impressed to 

the drain connected to the train selector 

gate (crucible swelling number except) 

and bit line (BLN except) of a 

non choosing train. Therefore, read out is 

performed from selected SISOS eel MCON, 

and read out is not performed from the 

other SISOS eel which is not chosen. 

[0055] In addition, what is necessary is 
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for the threshold voltage of the two 
above-mentioned D mold transistors DTI 
and DT2 not to necessarily be restricted 
similarly, but to design it to the value 
which is different from each other, and 
just to design 2nd D mold transistor DT 2 
so that the intermediate voltage between 
the interruptible power source electrical 
potential difference VCC and OV may get 
across to the control gate of the eel of a 
selection line when "L" level is impressed 
to the gate on the occasion of re ad out. 
[0056] In EEPROM of above-mentioned 
drawing 4 , although middle potential 
(this example 1.5 V) lower than the 
interruptible power source electrical 
potential difference VCC (5V) is 
impressed to the control gate of a eel at 
the time of readout, the same 
effectiveness as EEPROM of the 1st 
example mentioned above is acquired. 
[0057] Drawing 5 takes out a part of 
• memory;- eeU * ar r ayri ofh EEPROM^whiehr- 
: deformed like the 2ndexample which was 
mentioned above with reference to said 
drawing 2 , and a part of eel 
circumference circuit to EEPROM of 
above-mentioned drawing 4 , and shows 
circuit connection. this EEPROM 
compare with EEPROM mentioned above 
with reference to drawing 4 , and be 
control gate line x 0 - xM of each line . the 
points connect to the outgoing end of the 
writing / read out electrical potential 
difference switch circuit 20 which exist 
common to each line through 2nd D mold 



transistor DT 2 ( connect with the 
selection input edge 11 of each line ) 
differ , and since others be the same , it 
attach the same sign as the inside of 
drawing 4 . In this case, the same 
effectiveness as the 3rd example which 
was mentioned above with reference to 
above-mentioned drawing 4 , and the 2nd 
example which was mentioned above 
with reference to drawing 2 besides the 
same effectiveness is acquired. 
[0058] Drawing 6 takes out a part of 
memory cell array of EEPROM which 
deformed like the modification of the 2nd 
example which was mentioned above 
with reference to said drawing 3 , and a 
part of eel circumference circuit to 
EEPROM of above-mentioned drawing 5 , 
and shows circuit connection. A memory 
cell array is divided into a line address by 
the block of ******** plurality compared 
with EEPROM which mentioned this 
''•'•EEPROM'' < Oaboye ^with^TC » •■• : >v 

drawing 4 - . the points constituted : sO; that: . 
the output of said line decoder, and 
writing / readout 

electrical-potential-difference switch 
circuit 20' may perform the line selection 
and the supply voltage switch to the block 
by which ******** selection was made at 
the line address differ, and since others 
are the same, they attach the same sign 
as the inside of drawing 5 . In this case, 
the same effectiveness as the 
modification of the 2nd example which 
was mentioned above with reference to 



JP05-266678 

19 



the 3rd example and drawing 2 which 
were mentioned above with reference to 
above-mentioned drawing 4 , and the 2nd 
example which was mentioned above 
with reference to drawing 3 besides the 
same effectiveness is acquired. 
[0059] In addition, although each 
above-mentioned example showed 
EEPROM which has the memory cell 
array by which the SISOS eel was 
arranged in the shape of a matrix, it can 
apply this invention also to the 
semiconductor integrated circuit which 
has the non-volatile memory cell used for 
1-bit flag storage, for example. The 
floating-gate mold memory cell transistor 
which the semiconductor integrated 
circuit in this case has a selector gate in a 
source field side, and was formed into D 
mold in the state of un- writing in, At the 
time of the writing of the 
above-mentioned memory cell transistor 

r <. ... . is impressed -to-. the- control gate, and the 

threshold voltage of the N channel 
transistor of D mold is impressed to the 
selector gate. At the time of read-out It is 
characterized by providing the writing / 
read out control circuit which impresses 
the intermediate voltage between 0V, or 
the interruptible power source electrical 
potential difference VCC and 0V to the 
control gate, reads to the selector gate 
and impresses an electrical potential 
difference, and the example is described 
below. 



[0060] As shown in drawing 1 , (l) As 
writing / a read out control circuit The 
writing / read out control-input edge 
which write-in 
electrical-potential-difference VPP / 
interruptible power source electrical 
potential difference VCC inputs 
corresponding to the time of /read out at 
the time of writing (it is equivalent to the 
selection input edge 11 in drawing 1 , and 
a line decoder outgoing end.) The N 
channel transistor of D mold with which 
between the drain sources is connected 
between the selector gates of said 
memory cell transistor, and "L M level / "H" 
level for read-out is impressed to the gate 
corresponding to the time of /read-out at 
the time of writing, The CMOS transfer 
gate which is connected between the 
above-mentioned writing / readout 
control-input edge, and the control gate of 
the above-mentioned memory cell 
*vp?i 'transistor/ ^aridMs tcbntxoUe&Hbs^-©^ * ^ -fiur: . 

state corresponding- >to *the time ; -of - 
/read out at the time of writing, Between 
the drain sources is connected between 
the above-mentioned control gate and 
touch down potential, and if the N 
channel transistor of E mold controlled 
by OFF/ON state corresponding to the 
time of /read-out at the time of writing is 
provided, the great portion of 
effectiveness which was mentioned above 
with reference to drawing 1 will be 
acquired. 

[0061] As shown in drawing 2 , (2) As 
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writing / a read-out control circuit The 1st 
writing / read put control-input edge 
which write-in 
electrical-potential-difference VPP / 
interruptible power source electrical 
potential difference VCC inputs 
corresponding to the time of /read out at 
the time of writing (it is equivalent to the 
selection input edge 11 in drawing 1 , and 
a line decoder outgoing end.) Between the 
drain sources is connected between the 
selector gates of a memory cell transistor. 
It has the N channel transistor of D mold 
with which "L" level / "H" level for 
readout is impressed to the gate 
corresponding to the time of /read-out at 
the time of writing. The control gate of 
said memory cell transistor is 
corresponded at the time of /read out at 
the time of writing. The 2nd writing / 
read-out control-input edge which the 
intermediate voltage between write-in 
-electiical^oteriti^ or - 

supply voltage-VGG^and Oy- inputs: (it is 
equivalent to the outgoing end of the 
writing / read out 

electrical-potential-difference switch 
circuit 20 in drawing 2 .) If it connects, 
the great portion of effectiveness which 
was mentioned above with reference to 
drawing 2 will be acquired. 
[0062] As shown in drawing 4 , (3) As 
writing / a read-out control circuit The 
writing / read out control-input edge 
which write-in 
electrical-potentialdifference VPP / 



interruptible power source electrical 
potential difference VCC inputs 
corresponding to the time of /read-out at 
the time of writing (it is equivalent to the 
selection input edge 11 in drawing 1 , and 
a line decoder outgoing end.) The 1st N 
channel transistor of D mold with which 
between the drain sources is connected 
between the selector gates of a memory 
cell transistor, and "L" level / "H" level for 
read out is impressed . to the gate 
corresponding to the time of /re ad out at 
the time of writing, Between the drain 
sources is connected between the 
above-mentioned writing / read-out 
control-input edge, and the control gate of 
a memory cell transistor. If the 2nd N 
channel transistor of D mold with which 
H" level / [ "] "L" level for writing are 
impressed to the gate corresponding to 
the time of /read out at the time of 
writing is provided, the great portion of 
^effectiveness* whieh--was rmenlioried^above*^ 
with reference ; to* drawing . 4 . ». . will be 
acquired. 
[0063] 

[Effect of the Invention] As mentioned 
above, even when about [ usual ] 12.5V is 
used as a write-in electrical potential 
difference VPP of a non -volatile memory 
cell according to the semiconductor 
integrated circuit of this invention, stable 
writing / read out actuation are attained, 
a component design is easy and the 
effectiveness of not being accompanied by 
difficult ization of a scaling is acquired. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing l] The circuit diagram showing 
a part of memory cell array of EEPROM 
concerning the 1st example of the 
semiconductor integrated circuit of this 
invention, and a part of eel circumference 
circuit. 

[Drawing 21 The circuit diagram showing 
a part of memory cell array of EEPROM 
concerning the 2nd example of this 
invention, and a part of eel circumference 
circuit. 

[Drawing 31 The circuit diagram showing 
a part of memory cell array concerning 
the modification of EEPROM of drawing 
2 , and a part of eel circumference circuit. 
^[Drawihgu4lr T^ 

a* part of memory l cell_ar ray *of, EEPROM 
concerning the 3rd example of this 
invention, and a part of eel circumference 
circuit. 

[Drawing 51 The circuit diagram showing 
a part of memory cell array concerning 
the modification of EEPROM of drawing 
4 , and a part of eel circumference circuit. 
I Drawing 6l The circuit diagram showing 
a part of memory cell array concerning 
the modification of EEPROM of drawing 
f> , and a part of eel circumference circuit. 
[Drawing 71 The sectional view showing 
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the conventional SISOS cel. 
[Drawing 8l The circuit diagram showing 
a part of array of the SISOS eel of 
drawing 7 , and a part of eel 
circumference circuit. 
[Drawing 9l The block circuit diagram 
showing the conventional EEPROM 
using the memory cell array of drawing 8 . 
[Drawing 101 The circuit diagram 
showing a part of memory cell array of 
EEPROM by which the current proposal 
is made, and a part of eel circumference 
circuit. 

[Description of Notations] 
A ST- SISOS eel, 11 - 12 A selection input 
edge, 41 - Control signal line, 20 20' - 
Writing . / readout 

electrical-potential-difference switch 
circuit, 94 - Line decoder, 96 - A train 
decoder, 97 - A memory cell array, MC00 
- a MCMN-SISOS eel, xO xM - A control 
gate line and zO zM - A selector gate line, 
z ; --Oontroksigia^ 

line, CSO crucible^swelling. number A 
train selector gate and yO yN - A train 
selection-control line, and D0 D7 - The 
data line (sense line), DT, DTl, DT2 - D 
mold transistor, an ET -E mold transistor, 
the TG -CMOS transfer gate. 



[Translation done.] 
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^oE^EPROMt/Hi, m 7 CD (t>) fcjj*-$-«M|5| 

&<d£ oAz^ nm?- v i-.A^xxipm^- v 7 6 *m 
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■Stv^tS^fcij, ro-t/wsrs I sos (Si 

dewall Sellect Gate On Its Source Side) "fe/Ut-B^j" 

to.0 0 5] */v©jaB»*fcov>TlMU;:R9l 

•30;.. fc^*v(-^v©^^^y Va-yS^t)si4r*j*>9, - 

^■HrffifcJ&S. S I : SOS-fe/V©^K^lCf4, 

• [00.0.61. 
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MCMN^im^BEiFiJ^HfcS I SOSt;K x 0 ~x M 

it'ajjfavftmv- hm, zo ~z M njjfaiomiRy- 

MS\ BLo ~BLn PttfaW-y CSo ~CS 

N lifmfcy- K yo ~vn t&WB&mw** D 0 ~ 

[0 0 0 9] 12 9 fit, EISO^^yt^TW^^fc 
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5. 9 1 tem&*'pmm&.&±\3i&. 9 2»* 
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6 fi^J^ =■ — y . 9 7 fit y * y -fc A-7 T? fo 5 o 
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